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TECHNICAL FIELD OF THE INVENTION 



1. General formula 
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(in formula, n is 6-8 integer) 



Protein stabilizer of cyclized oligosaccharide is shown in the above formula. 



DETAILED DESCRIPTION OF THE INVENTION 

Aldoses such as glucose have been used to prevent denaturation of protein in blood and 
enzyme. These aldoses usually have active hydroxide groups which denatures the 
protein by a nonenzymatic reaction with the amino acids of the protein at normal 
temperatures (5-30°C). For example, the amino acids of the p chain of hemoglobin 
(Hb) A might react with glucose. When blood is stored at 4 °C, Hb becomes 
saccharified and the level of HbAi a+b is raised. Since the reduced sugar reacts with 
the terminal amino group or lysine residue easily, human Hb changes to HbAic by the 
saccharified reaction between HbA and glucose in vitro or in vivo. An enzyme is also 
saccharified by a similar reaction, and its activity is decreased. The purpose of this 
invention is to prevent the denaturation of protein in blood and cn2ymc. 



The main purpose is to stabilize proteins by cycii/ed oligosaccharides which have 
the formula shown above. 

Proteins in blood and enzymes arc composed of amino acids and maintain a three 
dimensional formation through the secondary binding of amino acids. But protein is 
easily denatured by cutting its secondary binding. Measuring Hb and saccharified Hb in 
blood are regular medical test items, but Hb is denatured easily. For example* Hb 
denatures during storage, and when saccharified Hb is measured by high performance 
chromatography, denatured Hb is clutcd at the same position as saccharified Hb. As a 
result, saccharified Hb will be over estimated. Therefore, to accurately measure 
saccharified Hb, it is necessary to stabilize I lb in the sample before storage. The aldose 
which has been used as a stabilizer, glycosylates the terminal amino group of Hb and 
makes saccharified Hb, so that the detection of this saccharified Hb is obviated as a 
positive error. Hence, aldoses arc not appropriate as stabilizers for protein. Various 
studies have been done with respect to saccharides in order to prevent the denaturation 
of protein in blood and enzyme, and as a result, it is found that the cyclized 
oligosaccharide having the constitutional formula shown in the figure, that is 
cyclodextrin, consisting of 1 .4 bond of dextrose, provides an excellent effect as a protein 
stabilizer for Wood and enzyme. Three types of cyclodextrin (a-, p-,y-) are prepared 
from starch by a reaction with amirasc. a-cyclodcxtrin, p-cyclodextrin and y- 
cyclodextrin can be used individually or together. The optimum concentration of 
cyclodextrin used as stabilizer for blood and enzyme is from 0.001 mole to 0.01 mole. 
The denaturation of the protein can be prevented for a long period of time, and in the 
case of, for example, blood, the detection of the hemoglobin saccharified by the 
denatured protein as a positive error is obviated in a clinical measurement of a 
saccharified hemoglobin value. The decrease in the activity of enzyme is obviated in the 
stage of a measurement relating to enzyme. 



EXAMPLE 1 

One ml of octyl???cnoxypolyctoxycthanol as a hemolysis reagent and 0.5 ml of p- 
cyclodextrin as the protein stabilizer were added to 1 ,000 ml of distilled water. Ton |il of 
normal plasma treated with anticoagulant reagent was mixed with 1 .5 ml of the above 
solution and stored a1 24°C Samples were taken out of the mixture after 0. 5, 10 and 1 5 
hours, and the value of HbAia+b was measured by high performance liquid 
chromatography. The result is shown in figure 1. The result without p-cyclodextrin is 
also shown as open circles for comparison. The denaturation of protein was less with 
p-cyclodextrin than without p-cyclodcxtrin. After 1 5 hours, the value of HbA] a+b in 
the sample with p-cyclodexlrin was 60% of that without p-cyclodextrin . 
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EXAMPLE 2 

Two grams of a-cyclodcxtrin were used instead of 0.5g of p-cyclodextrio under the 
same conditions as in example 1 . The value of HbA] a* b measured by high 
performance liquid chromatography was 3.6%. The result was 87% of the value without 
a-cyclodextrin. 



EXAMPLE 3 

0.2g of y-cyclodcxtrin was used instead of 0.5g of p-cyclodextrin under the same 
conditions as in example 1 . The value of i IbAj at b measured by high performance 
liquid chromatography was 3.9%. The result was 86% of the value without 
Y-cyclodextrin. 



EXAMPLE 4 

An ammonium sulfate suspension containing 5 mg/rnl of p-galactosidasc (p-Gal) was 
ccntrifuged at 2,000g for ISmin.. The precipitate was collected and reconstituted with 1 
ml of O.OlM-phosphatc buffer (pH7.0) containing ImM-magnesium chloride and 0.1 M- 
sodium chloride. The solution, called p-Gal solution, was diluted 121 times with 
phosphate buffer and mixed with p-cyclodextrin solution in phosphate buffer at the ratio 
of Ho 1 and incubated at 37°C for 20 hours. The activity in p-Gal was measured by the 
following method. 50jil of mixture was mixed with SOOjiI of 0.02M-phosphaie buffer, 
pH7.2 containing 0.1%-oruso-niorophenyl p-D-galactopyranosidc, ImM-sodium 
magnesium, 0. IM-sodium chloride, 0. 1%-bovine serum albumin, and 0. 1%-sodium azidc 
at 30°C for 30 minute. The enzymatic reaction was stopped by adding O.lM-sodium 
carbonate and the absorption of ortho-nitrophenyl derived from oruso-niorophenyl p-D- 
galactopyranoside was measured at a 420 nm wavelength. The ratio of absoibancc of 
the sample with and of the sample without stabilizer was used as the indicator for 
stability of the enzyme. The ratio at u concentration ofO.OO 1 M-P-cyclodextrin was 1 .44 
and 1 ,54 at 0.01M-P-cyclodextrin . 

EXPLANATION OF FIGURE 

The relationship between the value of IlbAim b and storage time with and without p- 
cyclodextrin is shown in figure 1. 

Patent Applicant 

Sckisui Kagaku Kogyo KX 

Representative: Mototoshi Fujinuma 
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Figure 1 
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